1. Introduction {#sec1}
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The novel coronavirus disease 2019 (COVID-19) pandemic has led to unprecedented changes within the healthcare system over the last several months. Despite guidance for the general public to "stay at home" and to practice "social distancing", COVID-19 has proven to be readily transmissible and has spread quickly throughout the United States \[[@bib1], [@bib2], [@bib3], [@bib4]\]. The rampant spread of disease has led to a heavy burden on the healthcare system, and has required a number of changes to normal hospital operations, which have presented unique challenges to residency and fellowship programs with regards to educational and training opportunities \[[@bib5]\]. This is especially true in surgical fields, such as otolaryngology, where one\'s training relies heavily on operative experience \[[@bib6]\]. At the advice of numerous oversight committees, such as the Center for Disease Control and Prevention (CDC), all elective and non-urgent surgical cases have been cancelled in order to limit the potential further spread of disease and to comply with the "stay at home" orders \[[@bib7],[@bib8]\]. Additionally, for patients that do not have urgent health issues, clinic visits have frequently been cancelled or are performed via telehealth \[[@bib9]\]. Otolaryngology fellowship programs have had to adapt to ensure that fellows are still able to optimize this time, and the academic otolaryngology community has come together in an unprecedented way to help ensure this via numerous online learning opportunities. Similar challenges have also been encountered across multiple fellowships in the field of otolaryngology, including within pediatric otolaryngology.

The pediatric otolaryngology fellowship match was first established in 1999. The majority of fellowships in pediatric otolaryngology are one year in length, while 2 programs offer two-year fellowships. In 2019, there were 36 pediatric fellowship programs that participated in the match, with 49 total spots being offered through the San Francisco match. Interviews are traditionally carried out from February through April, with match results being released in May.

Given the unprecedented nature of the current COVID-19 pandemic, the effects on fellowship training are currently unknown. By conducting a web-based survey of all pediatric otolaryngology fellowship directors, our study looked to gain a better understanding of the effects the COVID-19 pandemic has had on current and future pediatric otolaryngology fellowship training, as well as how the application process was impacted this past year.

2. Methods {#sec2}
==========

A web-based survey was developed consisting of 24 questions. At the time the survey was created, there were 36 pediatric otolaryngology fellowship directors identified. Electronic letters were sent to all fellowship directors requesting their participation and reminders letters were also sent out periodically. In addition, the survey was approved by the American Society of Pediatric Otolaryngology (ASPO) for distribution to all fellowship directors. The survey was distributed and responses were collected from April 22, 2020 through May 1, 2020.

The survey questions were designed to gain a better understanding of the effects of the current COVID-19 pandemic on the surgical and clinical experience of current and future fellows, as well as to identify any challenges experienced during the interview process for fellowships set to begin in July 2021. The survey also looked to characterize the types of supplemental educational experiences that fellowship directors had incorporated into the fellowship curriculum to compensate for the decreased surgical and clinical workload resulting from the COVID-19 pandemic. Demographic information, including program location, was also gathered and fellowship directors were given the opportunity to share any additional comments on the effects of COVID-19 on fellowship training if they wished. All data was collected anonymously using Qualtrics (Provo, UT) and results were analyzed using Microsoft Excel (Microsoft Corp., Redmond, WA).

3. Results {#sec3}
==========

Overall, 22 of 36 fellowship directors responded to our survey, for a total response rate of 61%. After breaking down the United States into regions defined by the Census Bureau, it was found that the Midwest had the highest response rate at 72.7%, followed by the Northeast (71.4%), the West (50%), and the South (50%) ([Fig. 1](#fig1){ref-type="fig"} ). Total survey responses included 8 programs from the Midwest, 6 from the South, 4 from the Northeast, and 4 from the West. The vast majority of fellowship directors (77.2%) reported that they thought the COVID-19 pandemic had a "significant impact" on overall pediatric otolaryngology fellowship training. Additionally, the same proportion (77.2%) reported that the pandemic had "significantly impacted" the normal day-to-day operations for their fellow(s) ([Table 1](#tbl1){ref-type="table"} ). Fellowship directors in different regions of the United States did report different degrees of effect on their fellows though. 80% of fellowship directors from the Southern United States reported the pandemic had a "significant impact" on their fellows training experience, followed by the Midwest (62.5%), Northeast (60%), and Western United States (50%) ([Table 2](#tbl2){ref-type="table"} ).Fig. 1Fellowship director response rate by geographical region.Fig. 1Table 1Fellowship director responses to questions regarding the residency selection process with responses recorded on a from "no impact" to "significant impact".Table 1CharacteristicSignificant\
ImpactModerate\
ImpactMild\
ImpactNo\
ImpactOverall impact of COVID-19 on fellow experience77.2%9.1%13.6%0%Impact on day-to-day fellowship activities77.2%13.6%4.5%0%Impact on fellow clinical experience59.1%13.6%27.3%0%Impact on fellows ability to be "well trained pediatric otolaryngologist"4.5%31.8%36.3%27.3%Impact new fellows starting July 20209.1%36.3%40.9%13.6%Table 2Regional impact of COVID-19 on overall fellow experience by region of United States with responses from "significant impact" to "no impact".Table 2Region of United StatesThe degree to which fellowship directors believe their fellow has been Impacted by the COVID-19 pandemicSignificantly ImpactedModerately ImpactedMild ImpactNo ImpactNortheast60%0%20%20%Midwest62.5%25%12.5%0%South80%20%0%0%West50%25%25%0%

At the time of survey distribution, 86.3% of fellowship directors reported that their programs were still performing some surgical operations, but with decreased overall volume ([Table 3](#tbl3){ref-type="table"} ). The decreased surgical volume led all fellowship directors to report that their fellow\'s surgical experience was at least "mildly impacted" and 59% reported the changes in volume "significantly impacted" their fellow\'s surgical experience ([Table 1](#tbl1){ref-type="table"}).Table 3Fellowship director responses to questions regarding the COVID-19 pandemic.Table 3QuestionsProgram Director ResponseHad a fellow pulled for ICU or medicine services13.6%COVID-19 had impact on fellow interview process72.7%Do not anticipate delay in start of July 2020 fellows59.1%Fellow has participated in online lecture series90.9%Fellows do not participate in telehealth59.1%Program still performing some surgical cases86.3%Prior to COVID-19, fellow had between 0 and 5 h of academic time54.5%Prior to COVID-19, fellow had between 6 and 10 h of academic time45.5%During COVID-19, fellow had between 16 and 20 h of academic time22.7%During COVID-19, fellow had 20+ hrs of academic time40.9%

Fellowship directors also reported a significant rise in the number of hours fellows have had to pursue academic endeavors. 59% of fellowship directors reported that prior to the COVID-19 pandemic, their fellows had between "0--5" hours for academic time each week and no fellowship director reported an allotment of more than 10 h of academic time per week ([Table 3](#tbl3){ref-type="table"}). Since the outbreak of the COVID-19 pandemic, 41% of fellowship directors reported that their fellow had "20+" hours of academic time per week and another 22.7% of fellowship directors reported their fellow had "16--20" hours per week ([Table 3](#tbl3){ref-type="table"}).

Additionally, 68.2% of fellowship directors reported that they thought the changes caused by the COVID-19 pandemic could have either a "mild" or "moderate impact" on their fellow\'s ability to become a "well trained pediatric otolaryngologist", while 27.2% thought it would have "no impact" ([Table 1](#tbl1){ref-type="table"}). Most fellowship directors also believed that the COVID-19 pandemic would have effects that extended to the incoming class of fellows in July 2020, with 45.5% of fellowship directors reporting the effects would be either "moderate" or "significant" in nature ([Table 3](#tbl3){ref-type="table"}). Despite this, most fellowship directors (72.7%) believed that fellowships would start on time in July 2020, as potential delays in start date for incoming fellows could be a prominent impact of the pandemic. Interestingly, 13.6% of fellowship directors reported that their fellows had been pulled to medicine or ICU services to assist with the COVID-19 pandemic. Of these programs that had a fellow pulled to the ICU or medicine service, 2 out of 3 were located in the Northeast, with the remaining fellow being from a program in the South. ([Table 3](#tbl3){ref-type="table"}).

4. Discussion {#sec4}
=============

The COVID-19 pandemic has led to changes within our world that would have seemed unfathomable just months ago. The pandemic has created a heavy burden on our healthcare system and led to numerous changes in the day-to-day operations within hospitals throughout the United States. With the numerous oversight organizations, such as the CDC and ACS, recommending that elective surgical cases and in-person office visit be cancelled or postponed during the pandemic, residency and fellowship programs have had to adapt to ensure that the future doctors of our country are adequately trained. Others have reported on the changes that residency programs have made to ensure that residents are getting additional educational experiences to supplement the current decreased surgical and clinical volumes \[[@bib4]\]. To develop a better understanding of the effects and ways fellowship directors have worked to ensure adequate training during these times, we distributed a survey to all pediatric otolaryngology fellowship directors. Surveys distributed to fellowship directors have been used in the past to gain a better understanding of the fellowship application process, including within the field of pediatric otolaryngology \[[@bib9], [@bib10], [@bib11]\]. To date there have been no reports on the impact this global pandemic has had on the fellowship application process and training experience.

Overall, pediatric otolaryngology fellowship directors reported the COVID-19 pandemic has had a significant impact on the overall fellowship experience within the field of pediatric otolaryngology, with the majority feeling that both their fellows' surgical and clinical experience have been significantly impacted. Significant decrease in surgical volume within residency training due to the Covid-19 pandemic has been reported in the otolaryngology literature \[[@bib12]\], and similar reductions have likely been felt throughout the country in regards to fellowship surgical experience \[[@bib12]\]. One unique consideration when comparing the effects of the COVID-19 pandemic on residency versus fellowship training, is the duration, as the vast majority of pediatric fellowships are only one year in length. The fact that most fellowships are one year has likely magnified the effects of the COVID-19 pandemic on training, as fellows are trying to maximize the short time they have available to them. Additionally, telehealth has emerged during the COVID-19 as a way to replace typical clinic visits with patients, while reducing risk to both patient and provider \[[@bib13]\]. Despite the reduction in clinical experience, only 22.7% of fellowship directors reported that their fellows are regularly involved in telehealth, while 18.1% reported that their fellows are occasionally involved with telehealth. This could possibly reflect an overall low use rate among pediatric otolaryngologists, likely due to inherent limitations in telehealth when dealing with the pediatric population. Also, a small minority of fellowship directors (13.6%) even reported that their fellows had been removed from their pediatric otolaryngology duties; thus significantly altering both their medical responsibilities and educational experiences. This reduction in surgical and clinical volume led most fellowship directors to believe that the ability of their fellows to become a "well trained pediatric otolaryngologist" has been at least mildly impacted. In addition, it appears that the effects of the pandemic have been felt throughout the United States, not just in harder hit areas of the country, as at least 50% of fellowships directors in all regions of the country reported that the overall experience of their current fellow was "significantly impacted" by COVID-19, with the highest rate reported among programs in the Southern United States ([Table 2](#tbl2){ref-type="table"}).

Additionally, as has been reported in residency programs, fellowship directors reported that fellows have had a significant increase in academic and personal time \[[@bib6]\]. Fellowship directors reported a variety of opportunities their fellows have had to help supplement their education. Nearly all fellowship directors (95.5%) reported that their fellows have participated in at least one of the online lecture series currently being offered to otolaryngology trainees. This highlights the remarkable response of the academic otolaryngology community during these trying times. Upwards of 8 h of live daily lectures from experts in a variety of otolaryngology disciplines have been offered since the start of the pandemic. ASPO has also developed a "COVID-19 Fellow Lecture Series" on a variety of particularly relevant topics for pediatric otolaryngology fellows. Similar supplemental lectures have also been offered by the Otolaryngology Consortium through University Hospitals in Cleveland, Ohio, and by the Corona Educational Initiative in Otolaryngology through the University of Kentucky. In addition to online lectures, nearly all fellowship directors (81.8%) reported their fellows were engaging in research and self-study, with some (27.2%) also reporting fellows using surgical videos to supplement a reduction in operating room volume.

While the long-term effects of the COVID-19 pandemic are uncertain, the majority of fellowship directors reported the current pandemic would have at least a mild impact on the fellows starting in July 2020. Additionally, pediatric otolaryngology fellowship interviews typically run from February through April with rank lists being submitted and the match occurring in May. The timing of the interview process led many programs (72.7%) to report that they had to alter their normal interview process including some programs having to transition to online interviews rather than the typical in-person format. It is plausible that disruptions in the normal interview process could alter both the order of applicant and fellowship program ranks lists and also lead to changes in overall match statistics.

Our study is limited by a variety of factors including the concern for recall bias, as our data was gathered via an online survey. Also, while our response rate was similar to other studies distributed to pediatric otolaryngology fellowship directors, this only represents a 61% response rate \[[@bib10]\]. The COVID-19 pandemic has also affected certain areas ("hotspots") of the country more so than others, and this could bias our overall results. Additionally, due to the current COVID-19 pandemic being unlike anything our country has seen in at least the last century, the long-term effects of the COVID-19 pandemic on trainees' education are unknown and primarily speculation. Despite these limitations, our study is the first to report on the impacts of COVID-19 on otolaryngology fellowship training, and in this case, pediatric otolaryngology fellowship training.

5. Conclusions {#sec5}
==============

This paper will hopefully help begin the discussion on the overall potential impacts of COVID-19 on fellowship training. In the future, examining how the fellows themselves feel the pandemic has effected their surgical and clinical skills as well as how confident they are in their ability to become competent attending\'s would be interesting. Also, given that residents now will have had several months of less rigorous training due to the significantly reduced overall surgical and clinical volume during the current pandemic, examining whether more residents will decide to pursue fellowship to compensate for this lost time would also be something to consider in the future. Overall, this paper will hopefully help the academic community gain a better understanding of the early impact of the pandemic on fellowship training, and also help fellowship directors work together to continue to optimize the educational experiences for current and future fellows.
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